Introduction
Transformation of coated bloodstream forms of Trypunosomu hrircei t o procyclic forms in vitro occurs over a period of 4-5 days 111, during which time the parasite changes its morphology and adapts its metabolism to life within the insect mid-gut [2, 3] .
One of the best characterized events during transformation is the loss o f the variable surface glycoprotein (VSG) that constitutes the dense surface coat of bloodstream forms of the parasite [4] .
However, very little is known about the membrane proteins that are located beneath the VSG; for example, it is not clear whether these other 'masked' antigens are also shed during transformation or whether they remain on the surface of the procyclic forms.
In this present report, we have used lactoperoxidasecatalysed radioiodination of the cell surface to label proteins that are located underneath the VSG of bloodstream forms and to follow the change in composition of the surface antigen population at various stages during transit through the transformation pathway.
Muteriuls und methods
Transformation o f bloodstream forms of 7: hrircei (MITaT I . 1 ) was initiated by culturing freshly isolated cells (2 x 1 Oh/ ml) in SDM-79 medium supplemented with citric acid ( 3 mM) and cis-aconitic acid ( 3 mM) at 27°C as described pre-
For surface labelling, trypanosomes (2 x 10' cells) were iodinated with Na [ ''51] (100-300 pCi) using lactoperoxidase (660 units) and glucose oxidase (165 units) in 500 ,d of phosphate-buffered saline (PBS) pH 7.5, 10 mM-glucose at room temperature for 10 min. After three washes in PBS to remove free 1251, the labelled cells were electrophoresed on 10'/0 (w/v) polyacrylamide/SDS gels. The radioactivity profile for each sample lane was determined by counting 2 mm gel slices in a Gamma spectrometer.
VSG levels at the cell surface were monitored by indirect immunofluorescent antibody staining using a specific anti-VSG polyelonal antiserum coupled t o fluoresceinconjugated goat anti-rabbit IgG.
Res1rlts
The patterns of surface protein labelling for cells sampled at different stages during a typical transformation experiment in vitro are shown in Fig. I . These patterns, although biased towards representation of the major iodinatable surface proteins, illustrate the following salient features.
First, a group of surface antigens (M, 62 000-68 OOO), in addition to the VSG, can be detected on the surface of both freshly isolated bloodstream forms and very early stage transformants ( Fig. 1 (1 In ( a ) cells were removed from transformation cultures in vitro at the time periods indicated and surface radioiodinated before electrophoresis/gel-slicing. Marker proteins ( M , ) were myosin ( 2 10 OOO), B-galactosidase ( 1 I6 000), bovine serum albumin (68000) and ovalbumin (45000). In ( h ) cells were scored for the presence of VSG (expressed as percentage positive) by immunofluoreseence using VSG-specific antisera.
life cycle and their rate of removal from the cell surface during transformation parallels that of the VSG (Fig. 1 h) . The release of VSG during the first 48 h of transformation was clearly demonstrable by immunofluorescent antibody staining (Fig. Ih) , but was not apparent from the surfacelabelling studies shown in Fig. l ( a ) because of the simultaneous appearance of other procyclic-stage surface antigcns migrating within the same region of the SDS/PAGE gel.
We have studied the properties of the ISGs in some detail and have found them to be structurally distinct from the VSG using a variety of antisera. Most importantly, we confirmed that these ISGs are located on the cell surface by testing their sensitivity to proteinases and we have also established that they are embedded in the lipid bilayer as integral-type membrane proteins (data not shown).
Secondly, the data show that establishment of a distinctive procyclic surface iodination pattern is essentially complete after 72 h in culture. This pattern is best characterized by the presence of major glycoprotein species of M , 80 000-100 000 (Fig. 1 u) , that do not cross-react with anti-scra raised against bloodstream stage parasites (data not shown) and consequently are probably procyclic-stage-specific antigens.
We are currently studying a number of different life-cyclestage-specific glycoproteins to clone the relevant genes from 7: hnrcri cDNA expression libraries.
